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(54) PICTURE CORRECTION DEVICE 

(57)Abstract: 

PURPOSE: To obtain a picture correction device in which convergence, 
geometrical distortion and luminance or the like are corrected automatically 
with respect to a color television receiver coping with various scanning 
frequencies and highly accurate correction is executed and the adjustment 
time is considerably reduced. 

CONSTITUTION: A signal subjected to scanning frequency conversion is 
fed to a test signal generating section 5 so as to be synchronously with a 
vertical detection period of an image pickup section 2 by a scanning 
frequency conversion section 1 1, converted into a test signal 
corresponding to an input scanning frequency and fed to a picture display 
device 1. A photoelectric conversion signal from the image pickup section 2 
is fed to a position level detection section 3, in which a position and a level 
of the test signal are detected and an error calculation section 4 calculates 
an error for each color. A calculated signal from the error calculation 
section 4 is fed to a correction signal generating section 6, in which various 
correction signals are generated and fed to a convergence geometrical 
distortion correction section 8 and a luminance correction section 7, in 
which the convergence and luminance are adjusted automatically. 
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Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 



1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] A test signal creation means to create the test signal for adjustment for displaying on the display screen of the 
color picture display which can respond to the input signal with which scan frequency differs, An image pick-up means 
to picturize the display screen of said image display device with predetermined scan frequency, A detection means to 
detect the location and level of a photo-electric-conversion signal from said image pick-up means, An error calculation 
means to compute the error value for every color from the output signal of said detection means, It has an amendment 
signal creation means to create the amendment signal for amending convergence, and geometrical distortion and 
brightness from the output signal of said error calculation means. Said test signal creation means is an image 
compensator characterized by creating the test signal of the vertical scan frequency which synchronized with the 
perpendicular frequency of said image pick-up means. 

[Claim 2] The image compensator according to claim 1 characterized by creating the test signal of the frequency more 
than the perpendicular frequency of an image pick-up means. 

[Claim 3] A test signal creation means to create the test signal for adjustment for displaying on the display screen of the 
color picture display which can respond to the input signal with which scan frequency differs, An image pick-up means 
to picturize the display screen of said image display device with predetermined scan frequency, An extract means to 
extract the average value of the photo-electric-conversion signal from said image pick-up means, and a detection means 
to detect a location and level from the signal from said extract means, The image compensator characterized by having 
an amendment signal creation means to create the amendment signal for amending convergence, and geometrical 
distortion and brightness from the output signal of an error calculation means to compute the error value for every color 
from the output signal of said detection means, and said error calculation means. 

[Claim 4] An extract means is an image compensator according to claim 3 characterized by detecting inter-frame 
correlation of the photo-electric-conversion signal from an image pick-up means, and extracting the average. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the image compensator which performs automatically various kinds of 
amendments, such as convergence, geometrical distortion, and brightness, about the equipment which amends the color- 
television receiving set which can respond to various kinds of scan frequency. 
[0002] 

[Description of the Prior Art] Since the incident angles (it is called angles of convergence below) over the screen of a 
projection CRT differ with each projection CRT in the video projector which carries out expansion projection using 
three projection CRTs which generally emit light in the three primary colors on a screen, a color gap, a focal gap, 
deflection distortion, and brightness change arise on a screen. These the amendments of various kinds of are 
synchronized with a horizontal and a vertical-scanning period, an analog amendment wave is built, and although the 
method which changes and adjusts this wave amplitude and a form is taken, there is a problem in respect of amendment 
precision. 

[0003] Moreover, in order to observe the gap on a screen by viewing and to amend various kinds of amendments 
manually, there is a problem of taking adjustment time amount. Then, the automatic convergence compensator of JP,3- 
38797,B or JP,1-48553,B is indicated as an approach the digital convergence equipment of JP,59-81 14,B amends 
deflection distortion automatically as an approach that convergence precision is high again, and the convergence error 
assistant square method of JP,64-54993,A is indicated as detection and its amendment approach of a convergence error. 
[0004] The block diagram of the automatic convergence compensator in which the conventional automatic amendment 
is possible is shown in drawin g 22 . As shown in drawing 22 , in order to adjust convergence of a color picture 
indicating equipment, level and the low frequency signal with which the field divided into positive integers N and M, 
respectively is perpendicularly made, and each color specification signal wave form in each field of the shape of the 
matrix turns into the Yamagata wave horizontal and perpendicular, and symmetrical with a line are generated for all the 
display screens of an image display device with signal generation equipment 102. While the generated low frequency 
signal is supplied to an image display device 101 through the signal change-over machine 103, the signal from the 
image pick-up equipment 104 which picturizes the display screen of an image display device 101 is led to an image 
processing system 105. It hits computing the center-of-gravity location of the horizontal and the perpendicular direction 
of the signal for said every field here. Interpolation processing is performed to the signal changed into the digital signal 
introduced into image treatment equipment 105. By applying a threshold and approximating a low frequency signal 
wave form with a secondary type, it asks for the center-of-gravity location for every field, subsequently the center-of- 
gravity error value between each color is computed, and convergence of an image display device 101 is automatically 
adjusted based on this center-of-gravity error value. 
[0005] 

[Problem(s) to be Solved by the Invention] However, in the compensator of the above conventional configurations, it 
had the trouble that a circuit scale became very large about a low frequency signal wave form since the center-of-gravity 
location is computed by secondary type approximation, and complicated processing is required of the image-processing 
section. Moreover, since the low frequency signal used as the Yamagata wave symmetrical with a line is performing the 
image processing, the location detection sensitivity and precision of each level by the television gamma property of an 
image display device change, and amendment precision falls. Moreover, since the drive conditions of an indicating 
equipment changed with the scan frequency of an input signal, it had the trouble that convergence, geometrical 
distortion, and adjustment of brightness had to be performed again. 

[0006] When picturizing the display screen of an image display device which is different in scan frequency with the 
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image sensor of predetermined scan frequency in view of this point, this invention performs automatically various kinds 
of amendments, such as convergence, geometrical distortion, and brightness, and aims at offering the image 
compensator which can shorten highly precise amendment and adjustment time amount sharply. 
[0007] ' 

[Means for Solving the Problem] A test signal creation means to create the test signal for adjustment for displaying the 
1 st invention on the display screen of the color picture display which can respond to the input signal with which scan 
frequency differs, An image pick-up means to picturize the display screen of said image display device with 
predetermined scan frequency, A detection means to detect the location and level of a photo-electric-conversion signal 
from said image pick-up means, An error calculation means to compute the error value for every color from the output 
signal of said detection means, Having an amendment signal creation means to create the amendment signal for 
amending convergence, and geometrical distortion and brightness from the output signal of said error calculation means, 
said test signal creation means is the configuration which created the test signal of the vertical scan frequency which 
synchronized with the perpendicular frequency of said image pick-up means. 

[0008] An image pick-up means to picturize the display screen of the image display device with which the 2nd 
invention can respond to the input signal with which scan frequency differs with predetermined scan frequency, An 
extract means to extract the average value of the photo-electric-conversion signal from said image pick-up means, and a 
detection means to detect a location and level from the signal from said extract means, It has a creation means to create 
an error calculation means to compute the error value for every color from said detecting signal, and the amendment 
signal for amending convergence, and geometrical distortion and brightness from said error calculation signal. 
[0009] 

[Function] According to this invention, regulating-ization of convergence in the multi-scan image display device which 
can respond to the input signal with which scan frequency differs, geometrical distortion, and brightness amendment is 
realizable by extracting creation of the test signal synchronized with the detection frequency of the image sensor which 
picturizes the vertical scan frequency of a test signal, and the average value of a photo-electric-conversion signal, and 
detecting a location and level. 
[0010] 

[Example] Hereafter, it explains, referring to a drawing about the example of this invention. Drawing 1 shows the block 
diagram of the image compensator in the 1st example of this invention. 

[001 1] In drawin g 1 , 1 consisted of the brightness amendment section 7, the convergence geometrical distorted 
amendment section 8, a deflecting yoke (a convergence yoke is included) 9, and a cathode-ray tube (it abbreviates to 
CRT henceforth) 10. The multi-scan image display device which can respond to the input signal with which scan 
frequency differs, The image pick-up section for 2 to picturize the test signal display image from an image display 
device 1 with predetermined scan frequency, A location and a level detecting element for 3 to detect said location and 
level of a test signal which were picturized, The error calculation section for 4 to compute the error value for every color 
from the signal detected by the location and the level detecting element 3, The test signal generating section for 5 to 
generate the test signal for convergence adjustment, The amendment signal creation section in which 6 creates various 
kinds of amendment signals based on the error calculation signal from the error calculation section 4, The brightness 
amendment section in which 7 amends the brightness of CRT 10, the convergence geometrical distorted amendment 
section in which 8 amends geometrical distortion with convergence, and 1 1 are scan frequency transducers which 
synchronize the perpendicular frequency of the test signal from the test signal generating section 5 with the vertical scan 
frequency of the image pick-up section 2. 

[0012] About the image compensator of this example constituted as mentioned above, the actuation is explained using 
drawin g 2 below. 

[0013] The input signal shown in drawing.2 (c) and (e) is supplied to the multi-scan image display device 1 and the scan 
frequency transducer 1 1 , and it projects an image on the display screen of the multi-scan image display device 1 . 
Moreover, the test signal shown in drawin g 2 (b) which synchronized with the input synchronizing signal shown in 
drawing.2 (c) and (e), and (d) is outputted from the test signal generating section 5. The display screen of this test signal 
is shown in drawing 2 (a). As shown in drawin g 2 (a), it projects the signal of a crest configuration as convergence or a 
test signal for geometrical distorted adjustment. The display screen which projected the test signal shown in drawin g 2 
(a) is picturized in the image pick-up section 2, and display image light is changed into an electrical signal. The image 
pick-up section 2 consists of about 250,000-pixel CCD cameras of for example, the present method, and as therefore 
shown in drawin g 2 (f) and (h), the photo-electric-conversion signal corresponding to the scan frequency of the present 
method is outputted. 

[0014] However, the perpendicular detection periods in the image pick-up section 2 shown in the vertical-scanning 
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period and drawing 2 (i) of the image display device 1 shown in drawing 2 (e) differ. The display screen when 
projecting the photo-electric-conversion signal from the image pick-up section 2 on a monitor is shown in drawing 3 . 
The display screen for every time amount progress is shown in drawin g 3 (a), (b), and (c). As shown in drawing 3 (a) 5 
(b), and (c), the asynchronous vertical-retrace-line period shifts upward with time amount progress. A perpendicular 
period generates this factor, in order that every field and a phase may change with asynchronous. 
[0015] Therefore, in this example, scan frequency conversion is carried out so that it may synchronize with the 
perpendicular detection period of the image pick-up section 2 by the scan frequency transducer 1 1, and the test signal 
generating section 5 is supplied, and this signal is changed into the test signal corresponding to the input scan frequency 
( drawin g 2 (i)) which shows the test signal corresponding to the input scan frequency ( drawing 2 (e)) shown in 
drawing.2 (d) to drawing_2 (h), and is supplied to an image display device 1 . The photo-electric-conversion signal from 
the image pick-up section 2 is supplied to a location and the level detecting element 3, and the location and level of a 
test signal are detected. The location detecting signal from a location and the level detecting element 3 is computing the 
error value for every color by being supplied to the error calculation section 4. The calculation signal from the error 
calculation section 4 is supplied to the amendment signal creation section 6, various kinds of amendment signals are 
created, the convergence geometrical distorted amendment section 8 and the brightness amendment section 7 in an 
image display device 1 are supplied, and automatic convergence geometrical distorted adjustment and white balance 
adjustment are performed. 

[0016] About automatic convergence geometrical distorted amendment of the image compensator of this example 
constituted as mentioned above, in order to explain the actuation to a detail below, the block diagram of drawin g 4 is 
used. A synchronizing signal is inputted into an input terminal 26, the amendment current for carrying out the raster 
scan of the screen in a deflection circuit 14 is created, this amendment current is supplied to a deflecting yoke 9, and the 
scan is controlled. Moreover, the video signal from an input terminal 25 is inputted into the image circuit 13, and 
various kinds of signal processing and magnification for driving the cathode electrode of CRT 10 are performed. The 
synchronizing signal from an input terminal 26 is supplied to a address generation circuit 22 and the vertical-scan- 
frequency detector 21 . 

[0017] The horizontal/vertical address signal for generating a test signal is created, input vertical scan frequency is 
detected in the vertical-scan-frequency detector 21, a address generation circuit 22 is controlled by the address 
generation circuit 22 to take the image pick-up period of CCD camera 16, and a synchronization, and the address signal 
for generating the test signal of the perpendicular period which shows drawing 2 (d) to drawin g 2 (h) is created. The 
address signal from a address generation circuit 22 is supplied to the test signal generating ROM 23, and the conic test 
signal which was able to take the image pick-up perpendicular period shown in dr awin g 5 (a) and the synchronization is 
generated. The signal wave form where the rectangle section (** section) of the screen center section of drawing 5 (a) 
was expanded is shown in drawing 5 (b). The test signal from the test signal generating ROM 22 is supplied to D/A 
converter 24, and is changed into an analog signal. 

[0018] When the relation of the input signal (electrical-potential-difference E) opposite radiant power output (L) of CRT 
can generally be approximated by the following formula L=kEr and each shows an input signal electrical potential 
difference (E) and a radiant power output (L) with logarithmic scale, gamma (gamma) serves as the inclination and this 
is the gamma (gamma) property of CRT. Generally the gamma property in CRT is gamma= 2.2. Moreover, the input 
signal (electrical-potential-difference E) opposite (radiant power output L) property Fig. of actual 7 form projection 
tubing is shown in the drawing 6 (a) continuous line. 

[0019] The translation data of the gamma property 2.2 of the input-output behavioral characteristics shown in ROM for 
test signal generating and the drawing 6 (b) continuous line according to the test signal generating ROM 23 from the 
above thing is written in, therefore it is changed into the test signal of the crest configuration of sin2 wave shown in 
drawing 5 (b) from the test signal generating ROM 23. The digital signal from the test signal generating ROM 23 is 
supplied to D/A converter 24, and is changed into an analog signal. The test signal changed into the analog signal with 
D/A converter 24 is supplied to the change-over circuit 12 in an image display device 1, switches with the video signal 
from an input terminal 25, the image circuit 13 is supplied, and it projects a test signal on the screen of CRT10. The 
display image of the test signal which it projected on the screen of CRT 10 is picturized with CCD camera 16, and the 
start and the fall shown in drawin g 5 (c) acquire the conic photo-electric-conversion signal which changes almost, 
linearly. 

[0020] First, in order to explain the location detection approach, the wave form chart of drawing_7 of operation is used. 
The conic photo-electric-conversion signal shown in drawin g 5 (c) from CCD camera 16 is supplied to the analog-to- 
digital (A/D) transducer 17, and the information on the test signal display screen shown in dr awin g 5 (a) is changed into 
a digital signal. The digital signal changed with A/D converter 17 is supplied to a frame memory 18, and display 
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information is memorized. The data from a frame memory 18 extract the data corresponding to each coordination area, 
and are read, CPU 19 is supplied, and detection of a center-of-gravity location and calculation of an error value are 
performed. 

[0021] In CPU 19, highly precise location detection will be required also in the coarse system of the detection precision 
from which the about 380,000-pixel monochrome CCD camera of the present method and the sample frequency of A/D 
converter 17 are processed by about 14.32MHz. Drawin g 7 (a) will show the photo-electric-conversion signal changed 
by sample frequency fsap=14.32MHz (70ns of sample periods) with A/D converter 17, and the center-of-gravity 
location which is the top-most vertices of the photo-electric-conversion signal at this time will exist in the sample point 
S7. Drawing 7 (b) shows the case where the center-of-gravity location which is the top-most vertices of a photo-electric- 
conversion signal exists between the sample point S6 - S7. in this case, since the sample point is coarse, highly precise 
location detection cannot be performed - things - ** 

[0022] Therefore, in this example, based on the electrical potential difference of the sample point near the center-of- 
gravity location, a center-of-gravity location is computed by straight-line approximation, and highly precise location 
detection is enabled. Also in a system with a coarse detection precision, a highly precise center-of-gravity location is 
computable by computing the intersection of the straight-line approximation data of the straight-line approximation data 
of the data D4-D6 of sample point S4-S6 of the start of a photo-electric-conversion signal, and the data D9-D7 of 
sample point S9-S7 of the fall of a photo-electric-conversion signal, as shown in drawing 7 (c). 
[0023] Next, in order to explain the calculation approach of an error value, the wave form chart of drawing_8 of 
operation is used. When computing a convergence error, as shown in the wave form chart shown in drawin g 8 (a), G 
signal treats as a reference signal and, as for R signal, the error value of t2 is computed leftward rightward, as for tl and 
B signal, moreover, the wave form chart shown in drawing s (b) when computing a geometrical distorted error ~ like - 
the specific sample point S20 - as a reference signal - treating - R signal - as for t3 and G signal, the error value of t5 
is computed leftward, as for t4 and B signal. Calculation of a center-of-gravity location and an error value is managed 
for the information corresponding to the address of a sample point. 

[0024] As mentioned above, the data with which the center-of-gravity location and the error value were computed by 
CPU 19 are supplied to the amendment signal creation circuit 20, and the amendment signal for amending convergence 
and geometrical distortion is created, and they are supplied to the convergence amendment circuit 1 5 and deflection 
circuit 14 in an image display device 1. 

[0025] As the conventional example also described, a digital convergence method can perform the convergence 
amendment circuit 15, and it shows the basic block diagram to drawing 9 . The address generation circuit 27 for a basic 
configuration to create various address signals from a synchronizing signal, The arithmetic circuit 32 for asking for 
amendment data by the operation based on the control signal from the amendment signal creation circuit 20, It consists 
of the memory 28 for memorizing the data of each amending point, an interpolation circuit 29 for performing the data 
interpolation between amending points, D/A converter 30 for changing the interpolated data into an analog quantity, and 
LPF (low pass filter)31 for carrying out smooth [ of the analog quantity ]. 

[0026] Moreover, the related Fig. of the motion of the amendment change by the amendment wave of an analog form on 
a screen is shown in drawing. 10 . As shown in drawing 1.0 , convergence amendment can be automatically performed by 
computing the center-of-gravity location of a photograph center and a periphery. That is, the number of the test signals 
of two or more crest configurations which it projects on a screen will be determined by the method of a convergence 
amendment circuit. Moreover, about geometrical distorted amendment of the screen amplitude in a deflection circuit 14, 
or deflection distortion, since it is the same as that of the conventional method, explanation is omitted. 
[0027] Thus, from the data with which the center-of-gravity location was detected, convergence, deflection distortion, 
the screen amplitude, etc. are amended automatically. 

[0028] Next, in order to explain the creation approach of the test signal corresponding to image pick-up scan frequency 
to a detail, the block diagram of drawin g 1 1 , drawing 12 and the display screen Fig. of drawin g 13 , and an operating- 
characteristic Fig. are used. A Horizontal Synchronizing signal is supplied to a phase lock loop (PLL) 33, the reference 
clock signal which synchronized with the Horizontal Synchronizing signal is generated, and this reference clock is 
supplied to the level counter 34, and is creating the horizontal address signal. Moreover, the level address signal and 
Vertical Synchronizing signal from the level counter 34 are supplied to the perpendicular counter 37, and are creating 
the vertical address signal. An input Vertical Synchronizing signal is supplied to the number-of-scanning-lines detector 
41 and the scan frequency detector 42 which consisted of counters etc., and the number of scanning lines and vertical 
scan frequency are detected. The detecting signal from the number-of-scanning-lines detector 41 and the scan frequency 
detector 42 is supplied to the distinction circuit 43, the control signal for making it synchronize with an image pick-up 
scan period is created, and a perpendicular address signal to supply this distinction signal to the perpendicular counter 
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37, and synchronize with an image pick-up scan period is created. 

[0029] the address signal from the level counter 34 and the perpendicular counter 37 — the object for test signals 
ROM(l) 35 and the object for test signals - ROM(2) 38 are supplied. ROM for test signals (1) The data of the crest 
configuration test signal for convergence adjustment shown in drawin g 12 (a) are written in 35. moreover, the object for 
test signals - the data of the window-like test signal for white balance adjustment shown in drawing 12 (b) are written 
inROM(2)38. 

[0030] The enlarged drawing of drawin g 12 (a) is shown in drawin g 12 (c), and the enlarged drawing of drawin g 1 1 (b) 
is shown in drawing.!! (d). it is shown in drawing 12 (c) - as — the time of convergence adjustment — a conic test 
signal — moreover, as shown in drawing 1 1 (d), the window-like test signal from which gradation level changes 
according to the adjustment item of highlights / gamma / laurite is generated at the time of white balance adjustment. 
[0031] the object for test signals - ROM(l) 35 and the object for test signals ~ each test signal from ROM(2) 38 is 
supplied to the change-over circuit 36, and the signal chosen for every adjustment mode is outputted. The signal from 
the change-over circuit 36 is supplied to ROM39 for gamma (gamma) amendment of the input-output behavioral 
characteristics shown in the drawing 6 (b) continuous line, and the gamma correction corresponding to the television 
gamma of an image display device is performed. That is, the data for changing the input data of the draw ing 6 (b) 
broken line into the drawing 6 (b) continuous line are written in ROM39 for gamma (gamma) amendment. In the 
property which shows CCD camera 16 and A/D converter 17 which are shown in draw ing 3 in the drawing 6 (a) 
continuous line since a dynamic range of operation is restricted, detection sensitivity and precision change according to 
brightness. 

[0032] Therefore, in this example, as shown in the drawin g 6 (a) broken line, it amends so that a drive electrical 
potential difference and the relation of screen intensity may change proportionally, and the detection sensitivity and 
precision in a whole floor tone are fixed-ized, and highly precise location detection and level detection are performed. 
The data for changing the input data of the drawin g 12 (b) broken line into the drawin g 12 (b) continuous line are 
written in ROM39 for gamma (gamma) amendment, and a gamma correction is performed. The digital signal from 
ROM39 for gamma (gamma) amendment is supplied to A/D converter 40, and is changed into an analog signal. 
[0033] CCD camera 16 shown in drawin g 3 - the specification of horizontal-scan-frequency fH=l 5.75kHz of the 
present method, vertical-scan-frequency fV =60Hz, and the 525 number of scanning lines ~ it is - an effective pixel - 
768x - it is 493= 380,000 pixels. Therefore, scan conversion of the image which it projected on the screen of the image 
display device 1 corresponding to a multi-scan is carried out by detecting with CCD camera 16 of the present method at 
the photo-electric-conversion signal of the signal specification of the present method. When an input signal (horizontal- 
scan-frequency fH=3 1.5kHz of drawing 1 3 (a) and vertical-scan-frequency fV =120Hz of dra win g 1 3 (e)) is supplied to 
an image display device 1, the test signal created synchronizing with the input synchronizing signal is shown in d rawin g 
13 (a) and (c). 

[0034] The test signal shown in drawing 13 (a) and (c) is projected on a screen, and the signal detected with CCD 
camera 16 of the present method is shown in drawin g 1 3 (b) and (d). As shown in drawin g 13 (b) and (d), scan 
conversion is carried out at the signal corresponding to the scan frequency of the present method. 
[0035] Thus, when the image sensor of a specific scan period detects the image display screen of a multi-scan, as 
drawing 3 described, the asynchronous vertical-retrace-line period shifts upward with time amount progress. A 
perpendicular period generates this factor, in order that the phase for every field may change with asynchronous. 
Therefore, in this example, the generating approach of a test signal as shown in (Table 1) is performed. 
[0036] 













( f Vsens^ f Ytest) i 



f Vsens : Jftft*?®£jgti$tt 
i Vtest : ?X hirea&fiB&tt 



[0037] Horizontal scan frequency is synchronized with the input Horizontal Synchronizing signal supplied to the multi- 
scan image display device 1 , and he synchronizes vertical scan frequency with the image pick-up scan period of CCD 
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camera 16, or is trying to become more than image pick-up scan frequency. That is, when the scan frequency of an input 
Vertical Synchronizing signal is 60Hz or more, it is made to synchronize with the input Vertical Synchronizing signal 
supplied to the multi-scan image display device 1, and in the case of 60Hz or less, the perpendicular counter 37 is 
controlled by the distinction circuit 43 to make it synchronize with image pick-up scan frequency, and to create a test 
signal, judging from the number of scanning lines and scan frequency information. 

[0038] Thus, while stable and highly precise detection is realizable by creating the test signal synchronized with the 
detection frequency of the image sensor which picturizes the vertical scan frequency of a test signal, the detection 
sensitivity and precision in a whole floor tone are fixed-ized by the television gamma correction of a test signal, and 
highly precise location detection and level detection are realized. 

[0039] Next, in order to explain the case where the brightness of the 2nd adjustment item is adjusted (white balance 
adjustment), the block diagram of dra win g 4 and the wave form chart of drawing 12 of operation are used. An input 
signal is supplied to an image display device 1, and it projects an image on the display screen, moreover, drawing 12 (d) 
- (— a part — the test signal for brilliance controls from the test signal generating ROM 23 shown in enlarged drawing) 
is supplied to an image display device 1, and is used at the time of brightness amendment. The display screen is shown 
in drawing 12 (b). The display screen which projected the test signal shown in drawin g 12 (b) is picturized with CCD 
camera 16, and display image light is changed into an electrical signal. 

[0040] While the level for every field is detected from the photo-electric-conversion signal from the CCD camera 16 
image-pick-up section 2, the error value for every color is computed, this calculation signal is supplied to the 
amendment signal creation circuit 20, various kinds of amendment signals are created, the image circuit 13 in an image 
display device 1 is supplied, and brightness amendment of an automatic white balance (highlights / gamma / laurite), 
uniformity, etc. is performed. 

[0041] About automatic brightness amendment of the image compensator of this example constituted as mentioned 
above, in order to explain the actuation to a detail below, the block diagram of drawing 14 is used. Drawing 14 shows 
the block diagram of the image circuit 13 shown in drawin g 3 . The video signal from an input terminal and the test 
signal from the test signal generating section are supplied to the change-over circuit 12, and a signal change-over is 
performed. The signal from the change-over circuit 12 is supplied to the gain control circuit 45, performs contrast and 
gain control for drive adjustment of highlights, and is supplied to a clamping circuit 46. In a clamping circuit 46, direct- 
current playback is performed and the uniformity amendment circuit 47 is supplied. In the uniformity amendment circuit 
47, amendment which equalizes the brightness of a screen core and a periphery is performed, and the gamma correction 
circuit 48 is supplied. In the gamma correction circuit 48, change of the luminescence property of RGB of 7 mold 
projection tubing shown in dr awin g 15 is amended, and the image output circuit 47 is supplied. In the image output 
circuit 49, after amplifying to the condition that CRT can be driven, it is impressed by CRT. 

[0042] Before explaining this example, a gamma correction when drawin g 1 5 is used and the saturation of a fluorescent 
substance takes place is explained. Draw ing 15 is the luminescence property Fig. of R, G, and B of the video projector 
which performs a big screen display using red, green, and blue (it omits Following R, G, and B) 7 form projection 
tubing. As drawing 15 shows, it turns out to the linear characteristic of G that it has a nonlinear field more than from the 
level in which the luminescence property of B has the beam current. The factor which this nonlinear field produces is 
based on the saturation in the high current field of B fluorescent substance. Therefore, as shown in this drawing, in order 
to consider as a linear property as the non-linear characteristics by this saturation are canceled and it is shown in the 
dotted line of drawing 15 and to keep constant the chromaticity in all the fields from low brightness to a high brightness 
field, as shown in drawing 16 , it is necessary to carry out the gamma correction of the video signal. 
[0043] Now, the actuation is explained below about the example of the brightness amendment constituted as shown in 
drawing 14 . It uses in accordance with the adjustment sequence table for explaining this actuation (Table 2), and the 
display screen Fig. of drawing 17 . 
[0044] 
[Table 2] 
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[0045] (Table 2) is a table showing the adjustment sequence of a brilliance control, and as adjustment sequence, detect 
low brightness to the 1st and a laurite is adjusted to it. Detect high brightness to the 2nd, adjust highlights, while being 
based on fluorescent substance saturation the 3rd -, detect quantity brightness, and gamma is adjusted. In order that the 
highlights in the time of gamma adjustment may amend change to the 4th, high brightness is detected again, highlights 
are adjusted, the inside of the last whole (a screen core and periphery) screen - quantity brightness are detected, and 
uniformity adjustment for screen equalization is performed. 

[0046] Although a laurite, gamma, and highlights adjustment are possible only at brightness detection of a screen core 
as shown in (Table 2), as for uniformity adjustment, brightness detection of a screen core and a periphery is needed. 
Therefore, as the display screen of a test signal is shown in drawing 17 , when generating the window signal for every 
gradation in a screen core as shown in drawing 17 (a) when performing a laurite, gamma, and highlights adjustment and 
performing uniformity adjustment, the test signal of a window signal is generated in a photograph center and a periphery 
as shown in drawi ng 1 7 (b), and screen intensity is detected. 

[0047] An input-output-behavioral-characteristics Fig. to show the test signal level in each adjustment item in drawing 
1_8 is shown. As shown in drawing 1 8 , the test signal of level according to each adjustment mode is outputted from D/A 
converter 24 of drawin g 4 . For example, as for the time of laurite adjustment, the display screen projects the test signal 
of the level of 50-60V at the time of 100V and uniformity adjustment at the time of input voltage 50-100V and 
highlights adjustment, as for the time of input voltage 10-20V and gamma adjustment. 

[0048] The case where a white balance is adjusted to the 1st is explained. White balance adjustment adjusts the color 
balance for every gradation resulting from the luminescence property of CRT 10, and projects the test signal of each 
gradation shown in drawing 18 on the screen of CRT 10, and CCD camera 16 detects the amount of level of each 
gradation. The signal by which photo electric conversion was carried out with CCD camera 16 is supplied to A/D 
converter 17, and the information on the test signal display screen shown in drawin g 17 (a) is changed into a digital 
signal. The digital signal from A/D converter 17 is supplied to a frame memory 18, and display information is 
memorized. The data from a frame memory 1 8 extract the data corresponding to each coordination area, and are read, 
CPU 19 is supplied, and level detection and calculation of an error value are performed. The error value signal from 
CPU 19 is supplied to the amendment signal creation circuit 20. 

[0049] In the amendment signal creation circuit 20, as shown in drawing 18 , the control signal of highlights [ with a 
middle - white-level signal (50 - 100%) ] of the control signal of gamma by the white-level signal (100%) is created in 
the control signal of a laurite by the black level signal (10 - 20%). The laurite control signal is controlling the cut-off of 
the RGB code which is supplied to a clamping circuit 46 and drives CRT 10. Moreover, a gamma control signal is 
supplied to the gamma correction circuit 48 which consisted of polygonal-line approximation of several points, and 
amendment of the saturation characteristics of B fluorescent substance is performed. Moreover, by controlling the 
amplitude to the RGB code which is supplied to the gain control circuit 45 and drives CRT 10, a highlights control 
signal can adjust a white balance automatically. 

[0050] The case where uniformity is adjusted to the 2nd is explained. Uniformity adjustment amends the balance of the 
brightness in each part of a screen resulting from CRT or optical system (a lens and screen), and projects the test signal 
of each gradation shown in drawin g 1 8 on the screen of CRT 10, and CCD camera 16 detects the amount of level of each 
gradation. The signal by which photo electric conversion was carried out with CCD camera 16 is supplied to A/D 
converter 17, and the information on the test signal display screen shown in drawing 1 7 (a) is changed into a digital 
signal. The digital signal from A/D converter 17 is supplied to a frame memory 18, and display information is 
memorized. The data from a frame memory 1 8 extract the data corresponding to each coordination area, and are read, 
CPU 19 is supplied, and level detection and calculation of an error value are performed. 
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[0051] The error value signal from CPU 19 is supplied to the amendment signal creation circuit 20. In the amendment 
signal creation circuit 20, as shown in d rawin g 18 , the control signal of uniformity is created with a middle level signal 
(50 - 60%). A uniformity amendment signal is supplied to the uniformity amendment circuit 47 which consisted of 
analog modulation machines which carry out the multiplication of a video signal and the amendment signal, and create a 
modulation video signal, and can adjust uniformity for displaying a homogeneity screen automatically by controlling the 
amplitude of each part of the RGB code which drives CRT10. 

[0052] Thus, from the data with which level was detected, brightness amendment of a white balance, uniformity, etc. is 
amended automatically. 

[0053] While various kinds of amendments of multi-scan correspondence are realizable with an easy configuration as 
mentioned above by detecting a location and level from the photo-electric-conversion signal of the test signal 
synchronized with the detection frequency of the image sensor which picturizes the vertical scan frequency of a test 
signal according to this example, since highly precise location detection and level detection are attained regardless of 
the television gamma of an image display device, highly precise amendment is realizable. 
[0054] Next, the 2nd example of this invention is explained, referring to a drawing. Drawing 19 shows the block 
diagram of the image compensator in the 2nd example of this invention. 

[0055] In drawing 19 , the average- value extract section for 50 to extract the average value of the photo-electric- 
conversion signal from the image pick-up section 2 and 51 are the location level detecting elements for detecting a 
location and level from said extract signal. The same number shows what performs the same actuation as the 1st 
example, and explanation is omitted. 

[0056] About the image compensator of the 2nd example constituted as mentioned above, the actuation is explained 
using the wave form chart of drawing 20 of operation below. The test signal from the test signal generating section 5 
shown in d rawin g 20 (a) is supplied to an image display device 1, and the display screen projects a test signal. The 
photo-electric-conversion signal which picturized the test signal which the display screen of CRT 10 projected in the 
image pick-up section 2 turns into a signal with which it was superimposed on the undesired signal of indoor lighting 
etc. as shown in draw ing 20 (b). The photo-electric-conversion signal of drawin g 20 (b) from the image pick-up section 
2 is supplied to the average extract section 50. Inter-frame functionality is detected in the average extract section 50, the 
undesired signal which is a signal without the functionality shown in d rawin g 20 (c) is extracted, and the photo-electric- 
conversion signal with which the undesired signal was deleted as shown in drawing 20 (d) is extracted by removing this 
undesired signal from a photo-electric-conversion signal. 

[0057] Thus, after removing an undesired signal without functionality, stable and highly precise automatic amendment 
is [ perform / level and / for every field / vertical location detection or level detection ] realizable [ the average of the 
photo-electric-conversion signal from an image pick-up means, i.e., inter-frame functionality, is detected, and ]. 
[0058] When the image display device 1 corresponding to a multi-scan is considered, although it can roughly classify 
into a direct viewing type and a projection mold type, if the generating factor of an undesired signal is considered, 
possibility will become [ the direction of a projection mold type ] large for 2 form configurations. The generating factor 
of an undesired signal is shown in (Table 3). 



[0059] 




Table 31 








mmm<) 

















[0060] that where functionality owner ** and functionality are not in an undesired signal - large - it can classify - this 
example - all undesired signals - removal - things are made. 

[0061] About the average-value extract section 50 of the image compensator of this example constituted as mentioned 
above, in order to explain the actuation to a detail below, the block diagram of drawin g 21 is used. The photo-electric- 
conversion signal of the analog from the image pick-up section 2 is inputted into A/D converter 52, and an analog signal 
is changed into a digital signal. The digital signal from A/D converter 52 is supplied to a multiplier (1-K) 53, an adder 
54, and the noise reducer that consisted of a multiplier (K) and a frame memory 56. The signal which equalization 
processing inter-frame with this noise reducer was performed, and mitigated the noise is acquired, and CPU57 is 
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supplied. A synchronizing signal is supplied to the number of scanning lines and the scan frequency detector 58, the 
error of the image pick-up period in the image pick-up section 2 and the drive period of an image display device 1 is 
predicted beforehand, and this prediction signal is supplied to CPU57. 

[0062] Removal of an undesired signal is performed in CPU57 by the prediction signal from said noise reducer 
processing, and the number of scanning lines and a scan frequency detector 58. After removal processing of an 
undesired signal is completed by CPU57, detection of a location or level and calculation of an error value are 
performed. An amendment signal is created in the amendment signal creation section 5 based on the calculation result 
from CPU57. The undesired signal resulting from asynchronous process of a display system and a detection system is 
removed by scan frequency distinction processing, and the undesired signal without functionality, such as indoor 
illumination light, is removed by noise reducer processing. Therefore (Table 3), since the signal of all the items of the 
generating factor of the shown undesired signal is removable, highly precise detection is attained. 
[0063] As mentioned above, according to this example, by removing the undesired signal which extracts the average 
value of the photo-electric-conversion signal from an image pick-up means, and does not have functionality, and 
detecting a location and level from a signal, since stable and highly precise detection is attained, highly precise 
amendment is realizable. 

[0064] In addition, in this example, although the image display device using CRT has been described in order to make 

an understanding easy, it cannot be overemphasized that it is effective also about the other display. 

[0065] Moreover, in this example, although the case where the television gamma of an image display device is the 

generating side of a test signal, and it amends has been described, it cannot be overemphasized that a gamma correction 

should just exist in the loop formation of test signal generating image display image pick-up - center-of-gravity location 

detection. 

[0066] Moreover, in this example, although the case where location detection is carried out has been described by 
making into the shape of a cone the test signal which projected to the image display device, it is good also as a 
configuration of other square spindles etc. 

[0067] Moreover, in this example, although the case where project 25 test signals and convergence amendment is 
performed in digital one on a screen has been described, as long as convergence adjustment is the method held 
effectively, other numbers and methods may perform. 

[0068] Moreover, in this example, although level and the case where a vertical center-of-gravity location is computed by 
straight-line approximation of every field were described from the conic photo-electric-conversion signal with which the 
start and the fall from an image pick-up means change almost linearly, as long as it can approximate in simple, you may 
compute by nonlinear approximation. 

[0069] Moreover, in this example, although the case where changed APL of a test signal and level information was 
detected was described, you may detect by displaying the signal with which APL differs on coincidence. 
[0070] Moreover, in this example, although the case where an image display device and a detection system were 2 form 
configurations was described, with one apparatus configurations, such as a tooth-back projection mold video projector, 
you may carry out by detecting the display screen from a tooth-back side. 

[0071] Moreover, in this example, although the case where one screen display was performed as an image display 
device was described, it cannot be overemphasized that it is effective also in the display of the multi-screen which 
consists of two or more display screens. 
[0072] 

[Effect of the Invention] As explained above, while various kinds of amendments of multi-scan correspondence are 
realizable with an easy configuration by detecting a location and level from the photo-electric-conversion signal of the 
test signal synchronized with the detection frequency of the image sensor which picturizes the vertical scan frequency of 
a test signal according to the 1st invention, since highly precise location detection and level detection are attained 
regardless of the television gamma of an image display device, highly precise amendment is realizable. 
[0073] Moreover, according to the 2nd invention, by removing the undesired signal which extracts the average value of 
the photo-electric-conversion signal from an image pick-up means, and does not have functionality, and detecting a 
location and level from a signal, since stable and highly precise detection is attained also in a display at the 2 form 
system and multi-scan correspondence from which the display system and the detection system were separated, highly 
precise amendment can be realized, and the practical effectiveness is large. 
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EI 2 (a)^-r„ El 2 (a)tC^-f-J; 5f-3>/<— fef>* 

£ft5„ El 2 (aXc^-rxx hfi-§-jJSg*ffi$ixfc^ffi 
ffi£«fg!Sl5 2-C«{g>LT. **pffll3t*s««(S^»^3E* 
.■0 Six 5. SUMS 2 fit, 0tJ*.tfgMT#3*;<D2 5 5?M*&K 
OCCD*> 7Tfia*ilT*3!). iotB2(f)(h) 

[0 0 14] Lft>LfoP&H2(e)f::9TO{ft&i*£tfi 

1 (omm.^mm t m 2 ( i > i^i-aaas 2 -ccons^ 

m«ffl*s*/ioTV^5. MMRS 2 

^e—^Jb{-B*:m LfcB#©3?7j%®E£EI 3 El 3 

( a ) ( b ) ( c ) tC^raMjgfe©*^®ffiS:^i- 0 El 3 ( a ) 

( b ) ( c ) bfc J; o li, ^PlfflcoSiS'Jf imnnds^n 
20 gilt t t>(--h^(6](-->7 h ltv< 0 r.©^Hfitsii: 

[0 0 15] £oT#£*WTtt*SEja»E»XifeSBl 1 

El 2 (d)K*-*- A;*J*2EJIIi6» (El 2(e)) ic^/SL-fc 
f^H^ El 2 (h)fc^-f A;>J;fe»l$t$C (El 2 
( i )) fi:*fjSLfcxx h«*fc«»stb-cHife*^S6« 

30 u-</^aa^3(c#t^$tiT, f^h«f©fitti"< 
/wmta&tiZo ffifi- u"<^wss3^P)(75fi:fi^(±j 

{f-if-fit, 8SS£*mffi4fcifMl&£ftT#6S©K^&J| 

[ooi6] jjl±<o <t 5 ii«**ixfc**Jfi0iJ©®fft« 
3EiSfi(Oailb3Vx^— tf^X&ffi^iiiEfCO^T, w 

ffli^S. A^ffi^-2 6(ci4|5]^f^ s A^j$ix, ffifiSilBl 

SS13(CA^7$^ CRT 1 0©*V- KfliffiSriEtb-r 

J!ffilScf$ttilH]?g 2 1 tc««*ix5. 
[00 1 7] T Kui*!8£lH]!S2 2"Ctt, h«#Sr 
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mMnwmxmni i ta^m*^^*^ 

CCD*^7 1 6W«g>Ji$iPI»J£i:54 5t;:7' 
Kux^^la]Sg2 2 ^lilt, 02 (d)£02 (h)tc 

{§-^147^ hlHf^4ROM2 Sdtfej&^tlT, 115 

«^M?M 0 El 5 (a)(DliE^*a5(D^SP (□ 
g|5) £&AL7t<f^!&^£0 5(b)(c^1- o r^Mff 
?g£ROM2 2frb<DTX Mf-S§-t4D/A^&3§2 4 K 

[0 0 18] -^tCCRT(OA^{I^«BE (E) ttlgft 
tU^J (L) W|S#(i«T<OS: 
L = kEr 

Kj;i9i£fa-e§\ A^m-§-*j!i (e) ir^^m^j (D 

CRTT'CD^V-vilfttliv = 2. 2fJ>5„ Sfc06 
(a)3l^(C^C7)7^ft|+l : (OA^{f^:*ffi (E) M$& 
ftfflT} (L) #tt0^^-r, 

[0 0 19] H±(Ort^f,f^ Mf-*HiS£ROM2 3 
T'li^X K{f^^(75fc*60ROMtlll6 (b)HilC^ 
-tXmtt^(Diiy^^2. 2©»f-^i5ttii 
StlTio"), t^otx* Mf-5|-!g£ROM2 3 7)><bf40 
5(b)IC^i-s i n 2 WM<D\hl&®.<D7- * Mf-§-lC^& 

i4D/A'£&§§2 4(C^^tLTT^-D^m-§-(^«|^ 
tiSc D/A»2 4T'T-^n^m^-lC^$tlfc^ 
* Ml ^-liB^^^^M 1 F^W^miHlifS 1 2 

(HlSSi 3i:M$JitCRTi OODHEJiK:^* hff-f§- 
*M*ffl$ft$. CRT1 OroBffiiKlfcffiSftfcf 1 ;* h 
fs-§-W*^H^*CCD*^7 1 6K4 t)»&U 05 
( c ) lZ7ik-t±±tf *) . ^ry^s 19 flSiJ^jg^ifll-^fc-rS 

[0 0 2 0] *-f, ffi«*ffl#8:fc:o^Ttt9!i-*fc 

m7 (Dmf&nmzm^o ccd*>7 1 
co^ 5 ( c ) ^i-n*«©3tm3E»m#ttr -t- a 

*J9>V (A/D) gjfcSl 7fc{fc*&S*i-C\ 05(a)!;: 

ftSo A/Df«l 7 T*^& £ iXTt v 5 ? /Mf 14 7 

7W-a^!) 1 S^bWx-^f^aWSM^^L 
fcx-*£ttttSLTS^t±S£;h., CPU 1 9lc^$*b 

[0021] CPU19 T*f4, m^^^(0 3 8 TJiBllffl 
SroeHOCCDTJ^ A/DfMl7fflt> 
TVl^S-gcte 1 4. 3 2MHzSS-?M^5ifflfi 

Z*lZ>Z.t\Zt£Z> e 07 .(a)»4A/D«jftSl 7ft> 



^JlKfC f sap= 1 4. 3 2MH z (f">'7 0 /bJlffl7 0 
ns) •C£*£ftfc3te«£*{t#SrS*U ^WitOft 
^roH^-Cfc £ a-Wi:® (4f - vt 0 /^ S 7{c# 
ft-TS r. t IC&5 0 0 7 ( b) l43te«g»«-£<DE£-ea> 
SS'Witt^f- V^UjS S6~ S 7r B 1(C#ffii--5*-g-^^ 

[00 2 2] 4 o T**ffiFiJT-(4S-iL>fiL«iff^O-^^7 B 

10 T, ^StOteS^ttSSrprfgi: 07(c)ic^ 
tip (-7tm^ff^-03tJi^ 15 <7)-^>;//W5.S4~S6 

WT ? -^D4~D6(Dis^jaMx-^ t , 3t*^i^m^-» 

V) S9~ S7©f-^ D9~D7(OB:|| 

[.0023] ^ic, »i&ffi<&*ffl#i!fcfcov>THMJi-a 
fc»0 8oib^JSjg0Srfflv>5. 

^tb-T5»-&{40 8 (a)l^fSfgl©<t Gift 
20 ^ifftfi: Ltftv\ R«*ttt*fii:ti, B{f^- 
(4**(S]{c t20>lft!Hito&siim£;h,3. *fc8Mtf#£lft 
S&gtb-t54§-§-J408 (b){c^-T^0W4 5f-. # 

2riRH£t3, Gm^-J4fe*[p]tC t4, Bfg ^-i4**(6](C t 

t > /;^©7 h'^ i- *fJ& L felt #T'^ffa $ ftT ^ 

[0 0 2 4] &.±<DX C PU 1 9X'M'L-{iLmtm 

mmmm ztitc^-? tt*tiEflr#f&si§i8& 2 0 k«s 

ffljEEJSSl 5^iS[6](H]Sgl 4!:ft^Jix5. 
[0 0 2 5] 3 tf^MjEiaK 1 5 (4^5fe^jT't 

Si *©S*^o y# 0$r0 9 (c^-r o 

*^I4, ^Wm#4 5 #17 K u^flr#Srff*-irS fc* 
©7 K L-^^±(E]SS 27i, ffllft^figlelK 2 0 7)^ 

cD?a»|Hlifg 3 2 t , *»jE/So^-^*E«-r5fc»© 
> y 2 8 t . *|jEiftlB«3f-^*IIB«rfT 5 fcfewttffi 

fc*©D/A»3 0i, T-^n^SSr^i-s/^i?) 
»LPF (i£i$fflil7^yu^) 3 1 -C«)*$tbT^-5o 
[0 0 2 6] *7c01 0\ZT-raytt<DWlEmmz.£. 
S*jE^tSraffi±»i!)t<z>8l#0Sr^-fo HlOC^ 
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[0 0 2 7] Z(DXv^, a-frfeeflMfctH^tLfc-r— * 
[00 2 8] UttilfillftftCmLfcT 1 ^ Ht 

Ds/^ntnii2, in (Dm^mmm t m^mm* 
fflv^o ykw-mmm^-mmmm^ (plu 331c 

*£U rcDSiP^n y^llTK^^fV^ 3 4lCf«££ 
■^V* 3 4^?>©*5f7 K^{f-5§-£gaiH]»Hf-5§-«:g 

[0 0 2 9] tM^^v^ 3 4 tgit^^v^a 7 7)>fb 
©TKl/^ll^-li, f^^fflROM(l)3 5tf^ 

nitfflROM(2)3 8{zw&£ft&<, 7-* vm^m-R 

OM(l) 3 5 (.USUI 1 2 ( a) (C^-f fef^Hg 
fc, hft-?-fflROM(2) 3 8 iCfi, 112(b)C/T 

[0030] 012(c) ICE 12 (a)tf>fck;l!£. ifc 
II 1 ( d ) ten 1 Kb) (DtiZXmZ^-t, 112(c)!: 

$fc, 11 1 1 (d)^-r <t 5 d*?^ h^vxfia 

[00 3 1] XX HffiROM(l) 3 5if^ M§# 
fflROM(2) 3 8i4^0#T^ Ht*l*$J#HHli& 3 6 Id 

So S)&l§|g&3 6^fj»ft-§-ttl216 (bJH^d^-rAttJ 



8 

Z> 0 BP*>> y iIffiROM3 9»C»iEl6 (b) 

5£^w A^x - ? £13 6 ( b ) %mzW&rf 5 tz tbOy*— 
^^*#oi*tl-CV^, H13lC*-rcCD*y 7 1 6-^ 

■Sfcafr, H6(a)|lit»^-t-«M4-CI4WStwrt;i:Ttftai 

[0 0 3 2] i£ox#mnmx°nm6(a)tiLmc7F-t£ 

7 W^-?) IIfflROM3 9 td(*m 1 2(b)fifc&iUDA 
^x-^^rEl 1 2 (bJHi^tC^i-SfcfeW^-^^* 

*§IEJ3ROM3 9 7^<7?xv^/Mf-?§-f;iA/D^&3§4 
0 \mifetStlXT-t-v ^«*fc*jft**tS. 
[0 0 3 3] 13|:$tCCD*^7 1 6tt, ^,tT*^ 
<£>*¥*^Ji$c#: fH=15.75kHz, SiS^SjijS 
ft f V = 60Hz, *S^*SC 5 2 5 •? , * 

20 »b®*l27 6 8 X 4 9 3 = 3 8^B^T'fo2>„ ±ot, 

&£*x3, sti^gii tai 3 (a)ro*¥*aEii?s 

ftfH=3 1. 5 kHz Ml 3(e)«5»SjfeayS]«»: 
f V ■ = 1 2 0 H z (7) A^jff -^-^^ $ MzWf&; Atim 

mm^mmLxYEtftztitzT?- muhthi 3( a ) 

( c ) ir^-r 0 

[0034] 13 1 3 ( a ) ( c ) Citf^ Mf ^WS-h 

30 fci&ffiu s!t*s©ccd*>7 i e-etjwjLfcft* 

SrHl 3 (b) (d)tC*-fo Hi 3 (b) (d)l^-fj; p 
[0035] rroip^Jtro^ltfflJWwaMfe^-c-r 

«t "9 1 7^r— /i>h*m<DtiLm*&{t-rziztbizm£.-r?>i> 
<Dx°hz> 0 £^x*mmmx'i* (mi) iz^-rxo^ 

[00 3 6] 
[«1] 
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7-x Ym^oik&nmsL 








( f Vsens^ r Ytest) 



f Vsens : J*ffcS?4>£EJ9%tt 

t vtest : hm^<nmmm%i$i 



[oo37] Tkw-fe^m&m-i^^x* \ ■ 

i!3E«««H;ccD*^?i 6©»{fe££H#I(::|S]»9$ 

*>A*Sil:i^Wft-§-<Ojfe4J^^*S 6 O H z W±CD^-g- 
H»I«#IC|B1J!II 6 0 H z £AT«>»^»4««**S 

[0 0 3 8] Ml-^cDgjSTfeSjliglfr 

[0 0 3 9] ft££2#BH&«10Jf&£rm£ (*7 

012(d) (-scfe^ia) ic^-tt-^. 

H8MH83-ROM2 3^?>coffl^Sffi^^ Mf-^B 
2 (b)tc-t©**HffiSr*i-. @12(b)l^tf^f- 

[0 04 0] CCD*^7l6*W2A>bro*i» 

ftoassfett^JWi^n, rcD»aiff-^i4«jE{f-^jt^;iHi 
&2 oic{lt*&£;h<T#«©tt:E<f^tfMfr&£*u B&Si 

i AoftikiaK i atctiM&snTiibw**!?^ 
[0041] «±©j; 5 \zmj$.ztittmmm<Dmmffi 



io tftw-rsfc*, m i 4©yo s/^msrffl^So 0i.4ti 

H 3 CnM-lfcifelBlB 1 3O^0y^BSr^. At)^ 
^e>©Wflti:f^ h b©^^ Mf-§-t4 

1 2 75>bW{f^(4W#ftJ$@&4 SiCftl&JtL, 3> h 
7^ h^y^v-f Y(D K7^:/Pg©fcfc©#J#ffiW£ 

fiV, ?7>7®&4 6\C&&£tlZ> 0 ^7>7 P (HlSg4 

6 -efiitjjSW^astf t>tb3-= 7 * 5 t 1 -ttllHlSS 4 7 
tc#t|&^^5, JL=;7^-$^-<-|iiE(H)S§4 7T-I4HE 
f-MB t t ©«£ SrJft— ■ fki-5*|jE^fi s t>ix^ V 

Hll 5^*-r7MS#t« : WRGB^^t4W^t:?r« 
IELT^tB^lHlK4 7(£0y&£;ft5 o Wttlffi^lHlSS 4 
9 T'i± C R T ZmmX' # 5#J&* T-tfitg LfciCRTt 

[0 0 4 2] **!£0iJ©tftB^SrtT5fitf^, 815*1^' 

WZftOo ill5li#, # («TR, G, BtB& 

i^^— COR, G, B<Z>&yt$f&fflX'hZ> 0 mi5frb 
30 J; pt-GWit^tt^LT, B©3§ft#tt(4h'' 

*««e«*-c©ia?picj;'5<)©-cas>4. seo-c, ^©0 

»**»bi«jWSffi^*T-©±T©ffitSt?©fe^S:— ^{C 
tfcofcfcKtt, 111 6{^LfcJ; 5 td^ff-f-Sr^/ v-^ 

[0 0 4 3] 01 4fC7^-f<fc ?tC«/£$;ft,fcj5S,g 

40- «IE©^ffi0iJico^T^T- ; ?r©«]^$riai^1-.5„ r©®j 

ffcfcuuim-sfc* (*2> ©i^si«#*i0i 7©** 

Bffi0Srfo*3-yrTfflv5. 
[0 0 4 4] 

im2] 
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mm 








i 


n — hifl& 


O 




2 




O 




3 




O 




4 




O 




5 




O 


o 



[0 04 5] m 2 ) li«SPfi'»PSIl«^^^1-*T' 
*>"K MEM** LTIi^l SB I, Tn 

fflm&) <n$>~~mmm$:$itiil,xm&&)— ik<ntz.#><r>=>- 
[0 04 6] (S2) *>^5J:9i:D-7Yh, ^/ 

©«WHftffl#jE*i:4$. iot, 017 Icr^ hfa - ^" 
ro^TpiSSSr^i" <t 5 In, a— yj K ^fv-v, 

-r hps^^t 5 #-&iiin 17(a) tc^-f «t o tmm^-b 

-fW«ESrfT5»^ttiai 7 (b)tc^-rJ: SftSfffif-Oi 
[0 0 4 7] HI 8IC#ffigIlg-e<7>^X hif^-^/W 

SB#(iA^mmi o~2 0 v, 7tf^pttB#(iA^mj± 

.5 o~i 0 0 /m'?^ haSSB#«i 0 0 v\ =*-=-y 
* $x^ISftB#li 5 0~ 6 0 V©^;K7)r^ MB*** 

[0048] jgiftBic^cw h'<yyx(omm&n? 

RT 1 0<B»*#teiaeHi-*#»Hfe<©fe/<7:'*$r 
PS1-5t<DT'fc9, Ell S^i-^-JgSlWT 1 ^ Mf-§- 
£CRT 1 0 CDBiffi_bmtt! U #PiSStf> U"</Pfi£ C 
CDTjy 7 1 CCDTJ^ 7 1 6X*%M 

«»$nfcft^4A/Da5ft»i 7i=fltii&stbT, eii 

5. 7i/-i»^D 1 8i^©7-iS'li#3II^«i:*t 
JCSLfdX-*£teWLTiS^aj$;}v CPU19CM 



£iv i~</MftttlfclMI*©*aaM¥*>iiS. CPUl 

9 frbcommm^imiEm &&&&& 2 0 icmststi 

[0 0 4 9] WEff-IHfrftlBllK 2 0 T'te, @1 8 (Ctf L 
fcipfc:* |tw</Mf-5§- (10-20%) t*P-7^ h 

(oumb^, ^m—e^/Hs* (50-100%) 

t'^>vcoSMf^5r> fit^/Mi* (100%) T*^ 

[0 0 5 0] 

^[co^Tfft^-TSo ^7^^r><Sl < hlj: > CRT 

s-KSJ^y* hftf^cRT 1 oco®®±^wmu, # 

D*p«9l.6-e*««»Sixfc«*f4A/D««»l 7 
0l 7(a)i:^tr^hfl^» 

fffw^^^^yHt^caeasns. a/dibh^ 

CPUl 9l^(IMI&*ft^^*ajfclR3Mo»Ul*ffb 

tL5o 

[0051] CPUl 9 ^S&^figfg *I41||E« *fls 
11 8K*LfcJ:5lw % tB^fl* (5 0-6 0 

Mttflr **f&ft-r 67tu ^km«-c«a $ ixfc ^ ~ y 

*5y-f *HjEEII54 7CMSnt, CRTIO^SEW 
^SRGB«*©#»oS*«:«|fp-J-6ri:lcj;9. £ 
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[0 0 5 2] z<D&oiz, ^^im^M^-fi)^ 

bit, h/<7^3-=7t 

[0 0 5 3] &.±<n£ o \z*mm®Hz£titt, t-^ Mf 

fc<D&m<»ffilEfrmmX'$ 5 1 1 t>«C M^^^fiw 
[0 0 5 4] *^iq«?5^2<7?^te0>J(c:oi>T, H 

ffizmMLKtfbmw-rZe mi 9(4*5ib^(ds2cd* 

So 

[0 0 5 5] il9CfcVt, 5 OttjfHfe*&2a»ej©3te 

[0056] v.±.<D&?\zmm&fotz.&2v>mmm<vm 

Z<O®ft&mW-r?> 0 |H2 0 (a)lC*fT7 Kt*3S4 



74 



MSIctt. hft^s^tU^tiSo CRTioro^iffi® 

(t#fiv 120(b) ic^-f «t 5 KSftfiai^ro^Bff -5§- 
#fi*$;h.fc{t*i:fc-5. •*»2H©B2 0(b)© 

tttti£B 5 0 u- A^offiKttSr^ffl U HI 2 0 
( c ) fc5**tBHtt©4vMt*"e*>5*Wt #WttttJSrfT 

[0057] ;©i5 fc*{fc#gto»?><z>ft«g*fe-s-o 

[0 0.5 8] xdft yf jg©Sft«^i l 

20 ^^7 p ©*3iSnTfiBtt*S*#<*5. (*3) lcTSIf-§- 

[0 0 5 9] 
* [^3] 



[0 0 6 0] *»«#fctttBHtt*Sfc©fcttl»tti©*S 

[0 0 6 1] «_tco J; 5 K*j*£ftfc*2&J60i|0>iBflMit 

mi'm.W-tZ>tzlt>, B2 1 C7*By^BSrfflv^. A/ 
D^&2|5 2{C{itg^gB2^e>roT-7-o^(D7t«^^f 

K) 5 3 i;UD3?S§5 4 i#JSt (K) ^Ix-AA*!) 5 

*6«Lfcm*iS j »e>ncpu5 7^^$tts 0 ibdm 

ttfeffi 2 -C<ot§&J!#I £ Btt&*%&B l ©KlWaSI]»SS 

So 

[0 0 6 2] CPU 5 7-C«HiFlEy^XjJx3.— tJ-&3 
• ££fflaftB:$£bl§]!g 5 8^^co^ffiiHf-^-ic 
<t 9 ^Sif -^(O^^tTfettS. CPU57 T'TBif 



a5Rro*isiSBaai-jeBgi-5^B«*s:its««t»*j9j 

(*3) K:*Lfc*S«#©38£SBa>£TfcwSB©{t 
[0 0 6 3] £JL±<D X 0 fc**lMflfc **ttf, 

[0 0 6 4] ft:fe\ *Hi60iJJcioV>-c, mf§^M,\c-r 
ZtiUft-<D$t7F$imz-o\,^Xi>ft%)X'foZ>Zb\-i.n 

[0 0 6 5] *7t, JfcjlSSGiJlCii^-C, BHg-^siBw 
f±-r* Mf^co^WTtiELfc^ico^ 
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[0 0 6 6] *HJg0iJ(C*5^T, H^^Sir 

[0 0 6 7] #3U6WC:fc^T, Bffi±(C2 5fll 

<fci/\, 

[00 6 8] Sfc, *^Jfe^Jlr*3^-C. «^^*^<7) 

^mm&sncx vwm-tzm&^^xm^tzfiK m% 
w^iaMT-t ixmmm&ux'Wm o x t> <t ^. 

[0 0 6 9] *H^i|(Ct5^T, Mtf ©A 

p Lzmtz-zx u^mm m^ta-t^m^^^xm 

[0 0 7 0] JfcllJSfliJtCio^-C, Itf/f^ii: 

O^Mffi^ttS LTtf o T t <fc l \, 
[0 0 7 1] *^Jfe1?i||ct5VNT, BHfe^Slgi: 

L-C(4lo^iiIS^5rtf 9*^oi^Tj$-<fc^ 1t 

[0 0 7 2] 

Mb ^<Dmw.fe^m$im$:Wimi-zWi&m*<Dtk 
mmfcrnzmm tetter * hm^co%mM^m^h{-tL 

x^^^ttfccD&mcDmjEtf-M^xzzk ti>\z. s 
^mmtf^mtteztci&mmj&tnMiEtfmzLxz z>„ 

[0 0 7 3] Sfc^2CO^0J(Cj;tt«, m&^®frb<D 
Sr^UT{f^P>{Sgt u^?r^ffi1-5i--5r tic 

im i ] x&wcD-mMmiciortzm&mjEmw.ny'* 

[12] l^^te^Jcoft^^lftB^t-Sfcifeco^iiiEtW) 
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[HI3] |s]*»Jroft^^Ki0^1-5fc*(O^jliS!ll 

[ii4] m^mm<Dm'£Z®m-fz>tLtb(n>7uy?m 

[16] lsl^J6^]ro»^?rlft^1-5fcfe(D#tt|2] 
[17] I^HJg0>]^»^^tftB^-rSfci6<D»)^^ll] 
[118] l?l^SgWcDKj^$rISiB^^-5fc:fe(D«j^^|lI 

[HI9] ev^iiiEgpoyn y 

[110] |5l^J(g^JcD»)^^Ift0J-r?,/c:i6(O|i]E«t« 

[Hi] mmmmco'TT. mi ^^^^d 

[11 2] [ll*Jfe^]Oifj^?rtftB^-t-Sfc*co^iljffii 

[11 3] I^IIIJg^Oifl^^B^-t-SfetocDil)^^! 
[114] l^^iS1?i|co^[Hl8ScD^'a 5/^1 
111 5] iBl^il^cD^WttiElb^SrlftBJ-rSfc*© 
*H41 

[ii6] mmMm<Djf>^mjEmif*m.wirz>tcib(D 
wtti 

20 [ii7] mnmm(Dmitzm.wi-ztct!)(Di&mmmm 

[11.8] l^*ig^O«)f^^IftB^1-^)fcii6(Dl$ttll] 
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